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Abstract — The nano-sized Tigparticles by the diffusion flame reactor were prepared and the effects of several process vari-
ables on the properties of TjQarticles were investigated. The photo-degradation of phenol was also analyzed with the pre-
pared TiQ particles in the slurry type photocatalytic reactor. As the fyetiQut ratio or inlet TiCJ concentration increases or
as the total gas flow rate decreases, the Pabticles size increases. The specific surface area gfptidicles decreases as the
inlet TiCl, concentration increases. As the Jifrticle size decreases or as theflow rate increases, the photo-degradation
efficiency of phenol increases by the faster photo-degradation rate. The larger the amount of anatase phaseticlésCthe
higher the photo-degradation efficiency of phenol is.
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Fig. 1. Schematic of experimental setup to prepare nano-sized TjO
particles.
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Fig. 2. Schematic of experimental setup for photo-degradation.
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Fig. 4. Temperature profiles in the flame reactor for various axial dis
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Fig. 5. Temperature profiles in the flame reactor for various axial dis-
tances (Ryey0,=0.25, Q=1,500 ml/min).
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Table 1. Average patrticle sizes for various experimental conditions

Experimental conditions

Average particle size

Ratio of Fuel/Q 0.2 106.7 nm
0.25 122.2 nm
0.3 134.8 nm
Inlet TiCl, 0.3 mol% 106.5nm
concentration 0.6 mol% 122.2nm
0.9 mol% 140.8 nm
Total gas flow rate 2,000 ml/min 108.9 nm
1,500 ml/min 122.2 nm
1,000 ml/min 139.2 nm
B Anatase
80 i
m
b=
=]
Q
e
£
-
10 20 30 40 50 60 70
2-Theta-Scale
() Reyero, =0.25, Q=1500 mi/min, Crc,,0=0.6 mol%
100 o
801
)
S 60
[+
o
= 40
£
-
201
0 u T T T T
10 20 30 40 50 60 70

2-Theta-Scale

(b) Re e, =0.25, Q=1000 mi/min, C g, o=0.6 mol%

Fig. 8. XRD patterns of TiO, particles prepared by inverted diffusion flame
reactor for various total gas flow rates.
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